Dual actions of vasopressin and oxytocin in regulation of water permeability in terminal collecting duct.
We conducted studies in isolated perfused terminal inner medullary collecting ducts (IMCD) from rats to investigate the roles of oxytocin and vasopressin in the regulation of osmotic water permeability. Vasopressin and oxytocin were found to have both stimulatory effects (at 0.1 nM) and inhibitory effects (at 10 nM) on osmotic water permeability. Measurements of adenosine 3',5'-cyclic monophosphate (cAMP) production demonstrated that both vasopressin and oxytocin increase cAMP production. Both the selective oxytocin-receptor agonist [Thr4,Gly7]oxytocin (10 nM) and the selective V1b agonist [deamino1,D-3-(pyridyl)Ala2,Arg8]vasopressin (10 nM) inhibited vasopressin-stimulated osmotic water permeability. In contrast, the selective V1a vasopressin-receptor agonist [Phe2,Ile3,Orn8]vasopressin (10 nM) had no effect on vasopressin-stimulated osmotic water permeability. These effects on water permeability correlated with the ability of the agents to transiently increase intracellular free calcium. The oxytocin/vasopressin-receptor antagonist [des-glycinamide9,d(CH2)5(1),O-Me-Tyr2,Thr4,Orn8]vasot ocin, which almost completely blocks vasopressin-induced calcium mobilization, also blocked the ability of 10 nM vasopressin to inhibit osmotic water permeability relative to that found with 0.1 nM vasopressin. We conclude the following. 1) Oxytocin, like vasopressin, has dual effects on osmotic water permeability, increasing it at subnanomolar concentrations and inhibiting it at suprananomolar concentrations. 2) Oxytocin, like vasopressin, can increase cAMP production, perhaps accounting for the increase in water permeability.(ABSTRACT TRUNCATED AT 250 WORDS)